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?>S©l\-ftl*»0«#4*»e)6:-5t*'PBlJi2 4. 3 2i:. C 
©4^6182 4. 3 2*±Ti5|ffiW^e)»tj{aMlCiE$tl, 
tJjPBlg 2 4, 3 2 tjKiSS^Sn/t. a^ss^bn^* 
/tlSy-f -VtV K«:dt.-ffiSttjgf*:A^&;a:-5?B 1 OS 2 
5 a. 3 3 ate<fct/^|g2<DS2 5 b. 3 3b(i:*<i^. 

iSlilg 1<0J1 2 5 a , 3 3 afe<l:tX|g20fli2 5 b. 3 
3blCjBfi!c$n. BfriE*FdJ^2 4, 3 2 fi. •r<l^®<D 

*nTl>«, *>t. ■r<l^H^i!ilfS^OSiSlc:(*. @ 
%S#S4a, 5 a, 6 a2£7cjg©S<b!^fl;»'&>&:'&»a 
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•m\\z^^r^r^-z<r>j -x r ts^umimumz^ 

1 fc«fc:XIB2©g|CJBfiK^En. StlE*HB(±, •r<l^S 

c»*s 3 ] miiei^ 1 fc cfct/^ig 2 oe(D-tn-en<D± 

T*|S]©BS*«. 1. 0mmJU±4. Omm^ST* 

•r < l>®*«fi£^-5BuSfcJ:tXIIEPB^OSE!§tA< 1.5m 
mia±5. 0mm*^t?fe-5. 1 ^^tlilS^JS 2 

[IS*:® 5] f<l>il©*, *fcli■r<t^®<i:3l(f® 
<!:<DP5^(DS®IC. ^SS»^4 a, 5 a, 6 ajglTC^tj 
J:C;:a I , S i . Bc^)7c^*»6^-g.l#X)^eil»?Sn'Si!'- 
«:< it) 1 «©7t:3S*/tliKS*»6SJRSti-5i^>a:< i: 

JS:-5t«aJBA*JBJ«3n«:. 1 ^SIM^ 3 <Dt^■r'n/)> 

[ii*3i6] miz^mmti^. (ti. ad nk*»6 
i^iHit/iA^->^*L, a®sn/iS-®<D^$x»«o. 2 

n mJU± 2 0 n mlUTTfeSffi»^aig^k^«l*^6)/a: 

i«*iI5iEtE©w»Jfflias»5^>>yo 

ii^/j:<<*:fc2®Wb. H0iEt&SS€m-r-5&®A<*aS 
1 n mJU± son mfelTrofflaJfit^-A^ U . SOffifi-S 
(OW&tfiy n mJU± 6 0 n miaTTS>«S«»e«lSR*> 



[^m^ii 01 mmmm<r>^m\z. a 1 2 03 (om 

S$;tliA I 2 OsB^T i CNlB<!:$2SJU±iaBb 

*n/£ffliJ-03*©S®tc:. A I 2 03 OmSBt^fcttA 

I 2 03 BtT i CNg<!:*2em±aBU;5:^gl^* 

?>*.ros^i-B»iT i Nsras*. ii*3S6^i\u8©iN 

3] SiJE«SB©R^0^1t««. ■r<l^iS 

«:SfiE-r-5®BffCfclNT(iO. 1 MmJU±1 SmitiJUT 
T&y. 26(f®*fllfiE-r-5e»rlCfcl\TI±0. \ iLmtX 
±1 0 MmJUTT**, ai*^6«:l^^1 2©CN-m*» 

[ii*Si4] rt:)^B^^^b{)ll)^Sfc(i;5^-fi't>K«: 
#tfJ:5lc. «BiJffljKiei*5^-y:/€JBfi£-r^Xg<S:«fii 

ictoT. jg^^s^*5^•>:7'<o■r<l^®o*•*fcls•r<t^® 

teJ:t/:i!t(fS©S5^IC. SRB»a4a. 5 a, 6 afilTC 
^. A K S i fcJ:tXBA»6;ft«l|«^e.S«$ti-6iJ^JS: 

[0 0 0 1 ] 

(JUT rcBNj iasffi-r-S) S/t(iy-f+'^>K«ffl 



(3) 



»B8¥ 8-206902 



[0 0 0 2] 

ilSEt 1 3 0 0t;<D^S&»S$1±-5Ci:<D-C#-5l^^ 

[0 0 0 31 c:ne.<D<ss»:*fflc%/txm(ia£3i5, 

e.n/b^. 9'r-\'«tmJipxaicj:ywK$nTfiifii©ij] 
Mwmwaa^^stt (08ic^-r4fcj:t^5) icd 

(a) (b) lZ7r:tJ:vrjimWl^-y:f^m^:ittii-V^ 
•5. 08 (a) (b) "flC^^EOA. B-CjgL/^-T^lf® 

[0 0 0 4] 08 (b) lZ7F:LfcE.nm<DV)m^y:f<D 
[0 0 0 51 

e(*®««:lS« L/Tl ^ « i: I ^ P ^TttS^W IZ -bffitlT 

[0 0 0 61 ^'•1'i'^>K«8lS(*-^CBNJSiStt:*fflt\ 
fcXStt— flftic, y ro/jN* tNf±±(f JlPX;S:<!f 

i^gt€wr'5/£«>. %iiw\i^mtii^<^^mmmmizmm 

[0 0 0 71 i:c:^>*«, se3ls©p-f=t(^-xm(iP-#it 
ias**7 0 o~9 0 oicsaT^-soicwu, jBSAnsi 

J:t/Stgfe(DlHa)BiJ*^T;S:e>ii^(c(i. naJHiJiSSA^ 9 0 0 
"CJUTT»oTt)«i»J«fit«<JtJn-r-5fc»ic. n-f+it 
^g«<^^-5^•<!:;^:o;^:y UT. P-Wt^ttidt^l^-Sc: 
iiA^a-Dft. y^fir^VKiK^ftSiP-ftifr-S 
iS^lcfi. i-ij';9:p— M-(*5ie*ai-r/::«>ic9 0 ot:ic 

[0 0 0 81 c:(0J:p;a:S£Jl5O«JH'J5^y:/«JBJ« 
•r-SfctoODiajgXet)^ 13 7 lC:5^t-jgS^ttJBfi£Xg. 9 

'f ■V'ttmAnxxe. w y ai L^m^m^wommxm. 

P— WttXS, *3«ktXW8iJf^y:/OPBf^3SJXSSST 
fi;&:*5n-5;t«). ^H^^^t^S -v^/j^X^lcht^L 



[0 0 0 9] P-#(tgP**U;5:l^i!£*WXft<!:L,T. 
IS9 (a) ;fttxL/ (c) lc^-rJ:p«:)B«©iJ)»J9^-y7' 

«*ffiissnTo«o ctie>©e»-609 (a) ic^-rwBii 

f^-yyi Oali, ±® (■r<l^®) ^®(Di^d<CBN$ 

(b) ^zj^i■rV}W\^'>zf^ 0 bli-y->K'f'->5^tt©^^ 
j^S{t*ffll^T±T®<0-r< C^®^ffi«»C B N ^/tli^^ 
'ri't>KjB!ie{t-C«JS5nTtx-5=foO. S9 (c) (D 
0 cli5^->y±<tX>iCBN*>5:(±:J^'f+'^ 

[0 0 1 01 cne.oDX:^icfta-r5Ppm^sd:LTii. 

^<lAM<OiJJffllc§8-^b;S;UHi5^t>a{ffi;S:C B N*fc(i 
]S-rS<t. lg;^tt(D±-CSeSE<OP-ftlt5^>y:3'lC*tbT 

[0 0 1 11 C B NfiieftifcJ:tX;*''f-\'^ > Kj»S<* 

H«*#oTlx€.;ti«>. S-a©i33giJXA<!:LTfiJffl$nT 

^i^«*4roi3]^JXMi:UTCEffl$ti. if#lcJglAn88>&:<t' 
Wi^®gi6»J«W«]»JlciflJffl^nTt^•5, 
[0 0 12] :J^-f+'^>KjRSftli. ^'fi'tVKe^ 
a<*AtC B Nfi^-itt'^. iSSSTfcy. SB8ffi««J^ft 

[0 0 1 31 Ld^l^;5:*ie). WSJOiftil^b. ^mmit^: 
*BijyiCt5l\T, C BNjgSie{*;<D*-«>-50lit$^-f 

[0 0 14] WSft14«|S|±$ti--5;t«e)lc, cbn«» 

i Nf3.ii<O^W!^mfimiPV D (Physical Vapor Dep 
osition ) ;j('^CVD (Chemical Vapor Deposition ) 

egHB 6 1 - 1 8 3 1 8 7 !^ia¥ 1 -9 60 8 3 
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1 -9 6 0 8 4^^Am^m) . Ltr^L^ 
a«©ft±(f«ISJ«:<!:OeWffllffl(DIft(cSfflt-«c:t 

Stt (c ^ -5 <t C \ 5 Fb^^A^* fc. 
[0 0 1 51 *fcCBN«llKtt*3j;yt^-f-^t>K«^ 

e]ja*•«fc<ttXillyfi*^/^^l^^J)SJ^#T•ffll^e)tl*ft 
cDfJgllA^ffl^i-c^.-s<tl^^>Fp^^^>»y. tin, n i/a 

-ft(*gBroiag*t±»UT. n-SJdijSlKUTn-f^lt 

[0 0 1 61 *fiw(i, ±iefitJi5©Fnm#,icgs*-. tuis 

ll^ji^5;^«:ffll.^^^<!:(cJ:y. «i^14*|fi]±ll-*<*:it) 
[0 0 1 71 *;t2t:»Wli. CBNj^iei*fcJ;t;y'f-\' 

CNfeli^lC. ?tf3RXM{C>FtbT»b<SCN*^*^^a 

«6f**S«^-5 C t «: B f-S. 
[0 0 1 81 Wffl^(C*5lNTffiffl?35t3 

[0 0 1 91 



<Dy-XRfcJ:Z/2tlf®IiSBl *5J:t/|g 2 cOglc?Bfi8$ 

[0 0 2 01 :i<D^mm^&w^vy\zxn[t. s-r. 
S£ jRcD ^ < cDxm icffl t ^ e) nr t \ -5 P -f=j- 1 tsj $ 

7'«7t5;u^ic»ttas^-5fc»oaji?^cDAnx^f». 

A' e> ffilSS^: jK^i(S IC.J: ? T«fi£ $ tlT I > Ti: 

X*»«fe*Jl(i-rc<l:*<T#-5. cni4, ffi!CD***4 

i:tRUT?iiafc«<*^-:>fiHiJ1t-C**P— f^(t«*^* 

[0 0 2 1 1 *;tii^«2icieiS<0J;?)lc. *Hg<!:^ 
1 *3J:D:|g2K>Si:©lf®lc(i. g^5ig<D|fi]±S0* 
>^«>IC. J3ffi9a4a, 5 a, Q &m7tmii^fbt3.^^<0 
4'*^&SlR$tx«'»S:<<i:t)1 «cD^S*/tl4. ±sE(0 

WBiJffl V :/*tS«fr -5 c i: A<-C$ 

[0 0 2 21 3 (cieK© J: P IC. C B N j^i^f** 

-e-tl-etKDH^Ii. 1 mmJU±4mm7fe^-C*-SC:<!:X)« 
[0 0 2 31 a*^4(ciet£©J:5lc. 



(5) 
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om^lit. 5mmJU±5. 0 mm*3lT3D -5 C 

[0 0 2 4] $6)IC. m^JSSlClEtlCDcfc^lC. f<l^ 
®*/£:lif < l\®<!:i!S(f®<!:<Dia5^<Da®lc^Sfl»a4 
a, 5 a. 6a2S7cl!l. AK S i feJ:C;B«'e>^-&l¥ 

[0 0 2 5] «?aSi:bT<D3|]l<DJlg(i. S«©iJ§ 

St--5!K!lgO*T'^=fo?il®(7)^C\tS^-fi't>K (Hv = 
9 0 0 omS.) fcctt^^^'fi'^ > KlC*l^T^ilffiOffiC^ 
CBN (H v = 2 8 0 0~5 0 0 Ogg) d^&^S*^® 

^ (Hv = i 8oosg) ^m^iiofiiWimmm-^^x 
mu< muT^iii^z) ^zta^izt. ^wmoM'A^n 

< «IBiJfflfilie«*5^ •> :/(DWS«14* |p|± * 1± « C <t:/)<T 
[0 0 2 6] *^?^ICfcl\Tli. ■<^>y\y-'r-^ >^ 

ms.fjf^mizf^±-r^, -ris.t>^ c b Njsi^ttfejctx^ 

[0 0 2 7] *»M©iS^]S6~9(clSK©WfflfflJ^ie 
^*5^•;/y(Cfcl^Tli, (1) (T i . A I ) NiK. 
(2) T i N€<i:A I NB«fiSUigbT%€-r«flliS 

#SOSI1*«0. 2 nm~2 0 nmT«>-5S<S^S 
IBIb^ia (iUT FT i NiA I Nirofflft^-ffiJBib^iKl 
Kj tiS-T) . (3) T i Ng<hA I NB<t«d^;ft< 
i:"b2HJU±*L/. #®*<tftSl n nn~ 5 0 n miOfiSl 



e^-a^iK (JUT, TT i N<!:A I Ht<r)mw&=i-mm 
tiis-T) . (4) T \mt^. m.im. mim 

teJ:C^cn6.©HiSi*©'*'A»€.S«?$n«i^«:< <!:*> i 
a©{b^!^M«^e>>S:'5»0>f A>e>S»?*n-5jU«:< 

[0 0 2 8] !^|C, ttSSitbT. li*:S6;a:tNb8lC 
EKStlfc (T i . A I ) NR. T i NtA I Ntoa 

ifS^HS^b^i^IlM, T i N«tA I N<!:©S?ae^aBM 

[0 0 2 9] CBNjRif£{*XM^y'f-\'t>KjKiSitX 
(±, C BN*^ft9 0 0''C;{Pt.^a<t]5lSbT. 8203 

y-f+^^^KXf^e 0 o'c#ia*^e>^^^77-f h 

4b-r-5ii:t)lc. KSStSJtUTC 02 

cDii^se ;5:i^b 8 ici£t£5n;t c B NiKiettJa±ici^ 

®gT'WK^b14ICSn/t (Ti, Al) NJS. TiNt 

A I ut.<oim,=HRm^^msk. r i N<i:A i N^oie 

N)Blie<txa-^^'f -V^y h'jBiie<tXM^t<t:i:J±'<T. 

[0 0 3 0] 2t:%eg<Dii*3l 1 0 iCfStSroiiOHiJfflJS^ft 
ylcfcl^Tli. 6 b 9 iciBKcottlSiJffljgS 

iS{*5"-yy(0ttMSO^1-ffliJ(CA I 2 03 omgS/tliA 
1203 SiT i CNSt*2JiJaJ:aieu/S:^ei8iA* 

[0 0 3 1 ] 2|s:5g?q©»^3S 1 1 \ZU«L<D^mmm^W 
f-'v :/lcfci\Tli. t»«S 6 ;a:CM^ 9 lcEiS<D«IHiJfflJft 
^i*5''yyo^< t\®<D«Sgonffl'JW*-A I 2 03 O 
*®M*;S:(aA 12 03 BtT i CNH<t«2HJy±« 

[0 0 3 2] ^mmtfim^m 1 0 teckt^ 1 1 iClEtSStl 
>^:J:5lcSfi£^t^Tl^-SC<^:lcJ:lJ. ^ ^IZWii^ l^—S' 

(T i , A I ) NM. T i NiA I N <!:WiS*S^=^aS^b 

ssiticffitifcK<btt-e»«A 1 2 03 
(ommmmBm<DWw\iz^^\Tit, i icietss 

tlT^.^•5J:3lc•r<l^BO*tA I 2 O3 *«aL/fct> 
<0*^gtlXt^•5. SfcA 12 03 i CNii^iSSlC 
2BJU±ffigU>b^BMlC-r-5Ci-C. A I 2 03 Offl 

:*tttt«i8l^b«ffli»J-r-5c<t««T€r-5fc». iiH5j«1S*< 

[00 3 3] 1 2 lCiStt(Dlin»JffijBtlgi« 



(6) 
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[0 0 3 4] 2^^?giCffll\en-5 (T i , A I ) N^li 
T#-5o T i Ni:A I N-^T i C<!:A I N;a:<if <DS<S^ 

2 H2 ;a:£<0*';^«SA-r-5fg©S^g(D^OICJ:o 
y«'(t-5Ci«*-C$'5, 01 3IC, T i CtA I NiKD 

[0 0 3 5] 01 3 lc^■rfi£^^Mlci3l^T(i. 5^r> 

/^s 1 rtic, mwmM^ 2 ics^sn/tiHie-y-bT^tS' 5 

<OlHlg«f#B 5 4(^^^aiJ®±lC. ^|ft{l<^«« 5 5 A^IX 
f=J■(te.nTl^•5. S/t. 7-i>^ili5 6 lcS^$tl>5:7 

®5 7 <!i&M;$'-y-y h5 8 <!:OFB^(D7-^'«tmiCJ:o 
T^S^-y-y h5 8X)vf)^®'f:;i->X>tS*f 5 S^jIrI'v 

;^d<^A$n. S«5 5±lcT^®-r:t><i:<i:t>lwfiKR 

[0 0 3 6] ^^^Oitk^^y 3 IClEtt(Ol^SiJffl«E^f» 

«J«■r•5eK)^^Cfc^^T(*0. 1 MmJa±1 SMmJUT-C 
«>U. 26(f®4«fi£t-*MmiCfcOTIiO. 1 MmlU± 
1 0 umJUTTfeS, 

[0 0 3 7] MMJiroiKllWB-stli. li^JSI 3lci£K 

0. 1 Mmfel±1 5 MmJUT-C*-5 

0. 1 Mm*S<0^^lC(i, 3-:^-gPO¥'Jg'J*<^5Ifi6-C 

l^®«14<DlS]±=b(ai:^<i:*en;a^^. «^@<d 

[0 0 3 8] 2l(f^i€:«/SEt■•5ffimlCfct^T(i•r<^^® 
ieMt/j:-5/t«{), «SgroMJl<D-&lt(*0. 1 AtnnJU± 
[0 0 3 9] 2|!:feW<DiS*]S 1 4 CIEKOD^BiJffljBlieft 



±^feJ:a:Tg|cSilT*^-Z)StN|cMil^4®-eiJJBr-r 
sc:i:icj:y. ±m, f H®te<fctXT®X><«t:«r(6iicaE.s; 

tJC2tlf®«*±/BfcJ:t^TJBlcJ:oT«l«$n. fHJB(i 

[0 0 4 01 c©iJjt:^;Sicj:ntf. P-ftltXS^si:^ 
S<!:-r«C<!:;&<. Jt«Wil'*t^I^T, Steffi 1 IC 

[0 0 4 1 ] 2^f|qq(0§i^]g 1 5 tC§EI!(0«nmffl«tlg{|: 
AT. PVD;iS;t(iCVD;i(cJ::3T. 
^^1(^4 a, 5 a, 6 afilTclie. A I. S i ^.kC^B 

[0 0 4 2] cwSiji^;*lcJ:ntf. a*«5«:lM,1 
Jt«SMffim?a:XS-C. L/A^t>8Bai4J:<JBfiE-r-5C«!:X>* 
[0 0 4 3] 

[0 0 44] HJtefflJ 1 

CBNt»3l5X><7 0<*|g%. ^SPX>^T i N, A I fcJlt/f^ 
5IS^«1»*^ e. <fc 5 ICiE^ S tlfcS^«5fe«*ffiS u 

rt, 'fiiz. Momn^izmmm^^JEiML. w-mizfs.^ 

t»*«?E«U, ffiSff«^SS€fflC^T. 50 kb, 1 

om^?s^mmizj:-Dxm^u. m2iz7jitJ:z)t£. + 

rBl03@)ii^^€ 2 1 iS^ZJ^C B N 2 2a, 22 

<Dm^tfi2. 0~2. 3 mm. C B N JS^fls^ 2 2 a , 
2 2 b05Jl**<-€^n-en2. 3~2. SmmT&^/t, 
CBNjBSSit/S*x»|ll*;flcJ:y5JiWUfci:C5. CB 
N. T i N, A I N, T i B2 . A I B2 feJll^^FRJiS 



17) 
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[0 0 4 5] :i<Dm-^mt^i$^. 03 (a) <o± 
03 (b) lc^r9^->>^«<»:;S-5J:5(c«^iKett:* 

It, mm^^tfiitt^ffsim2 4 co9t>i»S2 4« 

1 i3<fcC;iB2©g2 5 a. 2 5bt^mX, ftSB2 4 

ie(*5^->:/CD5-&©-SPlCOt\T(±, 04 (a) icS^-r 
J:e>lC, f Pa/B2 4©<fjlilC, itiC±K)lZjz^n^J\,y^ 

(i. 0 4 (b) ic^^<fc5>(c. SiiTta e^^JBfiS-r-Sc: 
<!:;5:<-e-<DSS<D«gi-C, 0 6 (a) (c) ic^fJcp 
lCiajfflffljRie4*5^ y 2 3 2 7 *^My T*;uy 2 

[0 0 4 7] xamm^m»f^y:f2 3©;t^;uy2 s's© 

ailSBJtlClgUTtt, 06 (a) (b) lC^-rJ:5lC. 

mm&»^y-:f2 3^W?LfHf^^tlzJ:iJ, i3}»mm 
ie<*5=->y2 3©7tv;U4^2 8*^e>©iffiflji&RAlhl/Tl^ 
•S. ;a:£06 (a) 1=12. ia]eiJffi«t^i«:5'>>y2 3ICJ: 

[0 0 4 81 2|E^JgeiJOD«]B'Jffl«e»3^5/:/2 3<Dmm 
ibTli. I SOJtlSroS NMN 0 9 0 2 0 8fcJ:tKS 
NGN 0 9 0 2 0 8*^8fflU. tl<D5=- > yiC-Pl\T 



fe. 01 1 (a) iz^ommifim^^nftz-XR^m 

4 1^0. 8mm<i:L>£:. fiH. 01 1 (a) (ittJgiJffl 
5^-y:7'4 2*J|6SiJiW4 3««IgiJ«t><D5F®0«^l^T*3 
y. 01 1 (b) iflf-ttT. ■r<l>M4 4. :^^'y^-iZr 
^>K (NL) ®4 5fcJ;lX26(f®4 6©Sg<DSiMC 

[0 0 4 9] *;U^2 6©JB«(C■Dl^T^4. WJJ<a€?ft 

fcJ:^x«i•r<l^ft*^t^-en- 5" fc<fctx-6' (cias 

Ufc, *fc01 1 (b) icJ:UittWSn-5^*'7"-fy7 
>K (NL) ffi©JB1*I^l^^t^t>. ftge)&*2 5* . ti 

L*0. 1 mmlCiaSU;^. 

[0 0 5 01 J±KfflOii*4<i:UT. ^HSfifflKD 

-«(tfcJ:Z;^J«JEj!iqi«J6UT. 01 0 (a) (b) 

<fcy:0 9 (a) iz7ji-rm^<oxnmm^y:ft 1 a. 1 1 

b, 1 0 a^JBfiKL/i. cn6)COJ±8iffl©«J8iJffl^<y:7' 
oy-XR*3<}:tJC7|5;Ui/JBtt(COlNT(i, ±8H3|s:|IJ6ff!l 
<Dfc©i:l5ii;icia:SU;tc 0i 0 (a) (b) ic^b/t 
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